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hangonthesideofthe 
truck. “Try them out. 
They actually work.” And they did. 

Iwas fascinated with how they worked. It 
was great fun to slide them up and down on 
the dovetail rabbets. 

FINISHING TOUCHES. A couple of days 
later I was in the shop and noticed the Fire 
Truck sitting on the bench. Butitseemed a 
little different than Iremembered. 

Ken explained that he had taken a close 
look at the model truck and added a few 
“finishing touches.” Little taillights, head- 
lights, and brass rails. Small details, But 
they made a big difference in the look of the 
Fire Truck. 

As a matter of fact, Ken seemed so 
pleased with the truck that he decided to 
build a second one and even dyed this one 
red. Then he found a rubber “fire hose” and 
brass fitting foranozzle to make itlook even 
more authentic. 

The pointisit’s little details like these that 
finish off a project. Whether it’s a brass rail 
on the back ofa Fire Truck oraslightround- 
over on the edge ofa table, taking the time 
to do a little more almost always improves 
the final look. 

ATOY? I'd like to say something else 
here about the Fire Truck. This really isn't 
atoy for young kids to play with. Asa matter 
of fact I would strongly recommend that 
this Fire Truck not be given to any child 


(We're also showing it 
with wood panels, see the 
photo on the next page.) 

I wanted to offer some new patterns to 
punch in the tin. We've come up with three 
new patterns to add to three of the most 
popular patterns from the Pie Safe. All six 
patterns are shown on page 31. 

If you haven't punched tin before, you'll 
find that it's a fairly easy (but time-consum- 
ing) process. If you order the tin, we'll in- 
clude step-by-step instructions on how to 
punch the tin and "age" it so it immediately 
looks like an antique. 

CUSTOMER SERVICE. We receive a lot of 
positive comments about our customer 
service. I’ve always believed that 
Woodsmith’s first goal is to serve wood- 
workers. One way we do this is through our 
Customer Service Department. 

As a matter of fact, I think it's a real plus 
that we are one of the few magazines who 
handle our own customer service phone 
calls. When you call Woodsmith, you get 
Woodsmith. Not some big company in an- 
other city that answers phones for lots of 
different magazines. 

NEW FACE. All of this discussion about 
customer service is my clever way of intro- 
ducing our new customer service manager, 
Valerie Wiese. Valerie has considerable ex- 
perience in this area and should help con- 
tinue our tradition of serving woodworkers. 
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Six great tips. 1) Laying Out 
— Shelf Holes. 2) Bandsawing 
Multiples. 3) Light-Duty Clamps. 
4)A Better Vise Handle. 5) Rein- 
forcing Miter Joints. 6) Sanding 
Chamfers. Plus Two Quick Tips. 


Tips & Techniques — 


The door on this Jelly Cupboard 

— offers a choice. It can be solid 
wood with a “raised” field, or punched 
tin for more of a country look. 


Jelly Cupboard — 


12 You can’t stop wood from moving. 
=] But there are ways to design a 
project so it doesn’t come apart later. 


| Wood Mover 


14 Clamps by themselves are great 
="! tools. But sometimes they need a 
little help. Here are some tips to make 
ordinary clamps even more useful. 


on 


1116 1) Centered Dadoes on the Table 
— | L1 Saw. 2) Making Quarter-Round 
Molding. 3) Cutting Raised Panels. 
4) Routing Custom-Fit Dadoes. 


18 Cutting compound miters accu- 
J rately can be quite a challenge. 
Here’s the step-by-step procedure we 
follow to obtain the best results. 


E 22) Angled sides make it easy to get at 
-— the contents of this tray. The han- 
dle divides the tray into two sections. 


| This Fire Truck looks like am 

“T| authentic replica. But adding 
the realistic-looking details doesn’t 
require amy special tools. 


F Hardware and supplies needed 


for the projects in this issue. 
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Tips & Techniques 


LAYING OUT SHELF HOLES 


Wi It usually takes a lot of time to 
lay out and drill uniformly- 
spaced holes for shelf brackets 
in cabinets. But Leet around this 
by using a length of drywall cor- 
ner bead to position the holes. 

To position and drill the holes, 
first lay the bead over the corner 
of the workpiece, pressing it 
against the edge, see Fig. 1. Now 
locate and drill the first hole. 

To keep the bead in place, I 


insert a shelf bracket into the 
first hole, see Fig. 1. And then 
drill and pin the last hole in the 
same manner. 

With the bead pinned, drillthe 
remaining holes. When drilling 
the holes, press the corner bead 
tight against the edge of the 
workpiece to ensure the holes 
are drilled in a straight line. 

Dave Malott 
Coldwater, Michigan 


BANDSAWING MULTIPLES 


WI built the Slant Front Desk 
featured in Woodsmith No. 86 
and used a different technique 
for cutting the arcs on the front 
of the pigeonhole dividers. By 
bandsawing the arcs on all the 
pieces at the same time, they all 
came out identical. 

You could tape or screw the 
dividers together. But it's hard 
to get the sides and corners ofall 
the dividers perfectly aligned. 


With my method you don't have 
to worry about alignment, it's 
done quickly and automatically. 
Iuse two blocks of wood with 
a 90° notch cut in each block, 
see Fig. la. The dividers are 
stacked on top of each other, 
then trapped between the 
blocks. The arcs are then cut at 
the same time, see Fig. 1. 
Clyde T. Mitchell 
Big Bend, Wisconsin 


USE MASKING TAPE 
AS DEPTH GAUGE- 


LIGHT-DUTY CLAMPS 


E Instead of buying some light- 
weight clamps for a recent pro- 
ject, I made my own from two 
strips of scrap and two large rub- 
ber bands, see Fig. 1. They look 
and work like large clothes pins. 

The rubber bands I use are 
the large, \4'-wide type (my 
newspaper carrier uses them to 
wrap the Sunday paper). Just 
wrap the bands around the 
strips until they're tight. 

One thing about these clamps 
though — they have some 
“memory,” see Fig. 2. So after 
each use, I just turn the strips 
around soI can reuse them. This 
slight bend also seems to make 
the clamps grip a little better. 

William Bosch 
Greeley, Colorado 


Editor’s Note: We found that 
adding strips of adhesive- 
backed sandpaper also helped 
the clamp grip better. 


SCRAP 
2x2 
~ 
| 90' NOTCH 


Va"-WIDE 
RUBBER BANDS 
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CLAMP RETAINS SHAPE 
AFTER EACH USE 


A BETTER VISE HANDLE 


E Most European-style work- 
bench plans feature a tail vise 
and an end vise. And most of 
these vises require that you 
make your own handle. 

When building my bench, I 
wanted a handle that would be 
easy to grab and feel good in my 
hand. The handle I designed is 
made fromalarge doweland two 
2'-dia. wooden balls, see Fig. 2. 

To make the handle, first drill 
a %'-deep hole in the center of 


each ball, see Fig. 1. (The diame- 
ter of the hole must match the 
diameter of the dowel.) 

Then, before gluing the balls 
to the dowel, I slipped a large O- 
ring over each end of the dowel, 
see Fig. 2. The rubber O-rings 
absorb most of the shock when 
the balls drop against the vise. 
(O-rings can be purchased from 
most hardware stores.) 

John Morris 
Haddonfield, New Jersey 


p em O-RING 
E LARGE DOWEL 


2"-DIA. WOODEN BALL 
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REINFORCING MITER JOINTS 


lll Mitered corners need rein- 
forcement. And there are many 
ways to doit. One way Ireinforce 
miters is to bridge the joint with 
alarge plug —it strengthens the 
joint by gluing face grain to face 
grain, see Fig. 1. 

First, I glue up the mitered 
joint without the plug. Once the 
glue has dried, I drill a 1"-dia. 
shallow hole in the back side of 
each mitered corner, refer to 
Step 1 in Fig. 2. The hole should 


becentered on the joint line, and 
drilled only halfway through the 
thickness of the frame. 

Next, Iusea 1"-dia. plug cutter 
to cut a plug from the same ma- 
terial as the frame, refer to Step 
2. (If you're thinking of using a 
short length of dowel instead of 
a plug, it won't work. The plug 
gives you more face-to-face glu- 
ing. A dowel gives you a weak 
end grain glue joint.) 

Now glue and clamp the plug 


inthe hole, with the smooth side 
of the plug face down and the 
grain of the plug running per- 
pendicular to the joint line, refer 


to Step 3. Once the glue is dry, 
sand the plug smooth. 

Robert Taugher 
Grosse Pointe Woods, Michigan 


SANDING CHAMFERS 


Bi When sanding chamfered 
corners, it's just about impossi- 
ble to keep from rounding over 
the edges ofthe chamfers — es- 
pecially narrow chamfers. To 
avoid this, I use a sanding block 
made just for chamfers. 

The sanding block is built 
from two pieces of scrap and Lait. 


thick cork, see Fig. 1. The rec- 
tangular section keeps the sand- 
ing block flat on the workpiece. 
The beveled section holds adhe- 
sive-backed sandpaper (such as 
3M's Stikit) and rides against 
the chamfer. 
Thomas E. Bussey 
Cedar Falls, Iowa 


QUICK TIPS 


NON-SLIP PUSH STICK 


Bi Recently I was ripping thin 
strips on my table saw. Every 
once in a while the push stick 
would slip off the workpiece. 
To prevent this, I glued a 
small piece of old inner tube to 
the bottom ofthe push stick. The 
rubber doesn't slip off the wood, 
so now I have better control. 
Martin N. Glickman 
Beverly Hills, Florida 


TACK CLOTH 


Bil After sanding a project, I like 
to wipe it down with a tack cloth 
before applying the finish. But I 
use a different type of tack cloth. 
Mine is just a soft cotton cloth 
sprayed with a light coat of En- 
dust Dusting and Cleaning 
Spray. (Endust doesn't contain 
wax or silicone. So it won't cause 
finishing problems later.) 

Just spray a small amount on 


both sides ofthe cloth and allow 
the cloth to dry completely. 
Then fold the cloth so it fits in 
your hand. 

When wiping up the dust, 
wipe in one direction (not in cir- 
cles). And fold back the dirty 
side ofthe cloth between passes. 

Stephen Hodge 
Kankakee, Illinois 


“SEND IN YOUR TIPS 


Ifyou would like tosharean 
original tip or idea, just send it 


to Woodsmith, Tips and Tech- 
niques, 2200 Grand Avenue, 
Des Moines, Iowa 50312. 

We will pay (upon publica- 
tion) $25 to $100, depending 
onthe published length ofthe 
tip. Please includean explana- 
tion, a photo or sketch (we'll 
draw anew one), anda daytime 
telephone number, in case we 
have some questions. 
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elly Cupboard 


There are probably a dozen ways to join the boards when building a 
cupboard. But for this project we kept it simple — mostly dadoes and rabbets. 
These make the cupboard easier to build, and it looks more “country.” 


J cine decisions...they go into every 
project. Like the shelves in this Jelly 
Cupboard. These could have been mounted 
on adjustable shelf brackets for holding 
different-size cans and jars. But I did 
something different this time. 

By installing the shelves in dadoes in the 
cupboard sides, the shelves are perma- 
nently attached to the sides. The joints are 
strong and the shelves won't twist. So the 
shelves are both structural and functional. 

BACKSLATS. The back of the cupboard 
also helps to hold the unit together. But 
there wasa decision to make here, too. Ordi- 
narily I use plywood for a cabinet back, but 
for a "country" project like this, plywood 
would look out of place. 

So I used solid pine for the back — but it's 
not glued up into a panel. Instead, I cut rab- 
bets on the mating edges of the back slats to 
create what's called a "ship lap" joint. This 
allows the back slats to expand and contract 
without pushing the sides of the cupboard 
away from the shelves. 

FINISH. I decided to stain the cupboard to 
give itthe look ofaged pine. But stain on pine 
can turn out blotchy. So first I sealed the 
surface with McCloskey’s Stain Controller 
and Sealer. Then I applied a 50/50 mixture 
of Minwax Golden Oak and Colonial Maple. 
Finally, I covered the stain with two coats of 
General Finishes’ Royal Finish (satin). 


Hand-punched tin panels can be substi- 
tuted for the wood panels in the door. For 
six pattern alternatives, see page 31. 
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Facing Strip - Top (1) 
Facing Strip - Bott. (1) 
Kickboard (1) 

Back Slats (4) 


Top (1) 


DOOR 
| Door Stiles (2) 


K Door Dividers (3) 
L Door Panels (4) 
M Keeper Strips (16) 


Yax 11Y%4- 57% 
34 x 10-17% 
34x 1-574 
Yax 1- 16% 
34x2- 16/5 
34x 5⁄2- 18⁄2 
34x 4% - 51⁄4 
% x 1274- 20 


Ya x 2Vo - 49% 


J Door Rails - Top/Bott.(2) 34 x 22 - 16% 


34x2Vo- 12% 
34x gie - 12 
Va x Va- 13" rgh 


CUTTING DIAGRAM 


Ya" x 714" - 60" (FOUR BOARDS @ 3.3 Bd. Ft. Each) 


^ 


34" x 1114" - 84" (TWO BOARDS @ 7 Bd. Ft. Each) 


G 


34" x 1114" - 96" (8 Bd. Ft.) 


T R 


34" x 1114" - 96" (8 Bd. Ft.) 


SUPPLIES 
(3) Hinges - 2" x 1%" 
¥" Birch Dowel - 12" 
Va" Birch Dowel - 18° 
(1) 1%" Maple Knob 
(24) #8 x 12 * 
Fh woodscrews 
(6) #8 x 134" 

Fh woodscrews 
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SIDES & SHELVES 


Back when jelly was made at home, a cup- 
board would probably have been made of 
pine. And it would have had some knots. So 
to make this Jelly Cupboard authentic look- 
ing, I used #2 common pine. 

After letting the lumber dry out in the 
shop for two weeks, I started work on the 
sides of the cupboard. 

CUT TO SIZE. In order to minimize the cup- 
ping that may occur with wide boards, I 
edge-glued each of the sides from two nar- 
rower boards. When the glue dried, I cut the 
sides (A) to finished dimensions, see Fig. 1. 

SHELF DADOES. Five shelves hold the 
sides of the cupboard together. The shelves 
are held in dadoes spaced evenly apart, see 
the Front View on page 7. But there are a 
couple tricks to routing the dadoes in the 
sides and getting them to align after the cup- 
board is assembled. 

First, I clamped both cupboard sides to- 
gether with the inside faces wp, see Fig. 1. 
Then I laid out the position of the dadoes by 
measuring down from the top end. 

To follow the lines for the dadoes, I guided 
the router against a straightedge clamped to 
the workpiece. And because the 34" pine for 


CLAMP SIDES 
TOGETHER WITH 
INSIDE FACES UP 


the shelves was slightly less than 34" thick, I 
used a 1⁄2" straight bit in the router. Then I 
routed each dado to the correct width in two 
passes using a removable spacer against the 
straightedge, see Fig. 1. (Refer to Shop 
Notes, page 16, for more on this technique.) 

BACK RABBET. After routing the dadoes 
for the shelves, a rabbet can be cut in each 
cupboard side for installing the back slats, 
see Figs. 2 and 2a. 

Shop Note: To make sure the rabbet is 
routedalong the correct edges (the sidesare 
“mirror” images), it helps to first stand the 
sides up and mark the edges to be rabbeted. 

DECORATIVE CUT-OUTS. The last cuts to 
make on the cupboard sides are mostly 
decorative — semi-circular cut-outs at the 
bottom of each piece, see Fig. 3. These cut- 
outs create a pair of "feet." 

Note: Although the feet start out different 
widths, they'll end up the same after a facing 
strip is added to the front, refer to Fig. 6. 

SHELVES. Now the shelves can be ripped 
to width so they're flush with the front edge 
ofthe sides and also the shoulder ofthe rab- 
betforthe back slats, see Fig. 5. Then cut the 
shelves (B) to length, see Fig. 4. 


2 Ping, (34 THICK STOCK, 
5714" LONG ) 


THICKNESS 
OF SHELVES 


dé wo 
Tae d r1 


peel eds 


SQUARE-CUT NAILS 


Square-cut nails are an authentic de- 
tail. They go into pre-drilled holes, then 
are “set” with a punch before sanding. 

ASSEMBLY. Finally, the case can be as- 
sembled with the shelves glued into the 
dadoes, see Fig. 5. Note: When installing the 
shelves, keep them flush to the front edges 

of the sides (A). 

Also, if you don’t have enough clamps, 
you could assemble the case the old-fash- 


ioned way — with square-cut nails to pull the 
sides tight to the shelves, see box above. 


FLUSH WITH FRONT 
OF CASE SIDES 
AND SHOULDER 
OF RABBET 
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FACING STRIPS 


At this point the project has evolved into an 
open-front bookshelf. To give it more of a 
finished “cupboard” look, and also to cre- 
ate a frame that surrounds the door, facing 
strips are added next. 

RIP TO WIDTH. The strips are attached to 
the front edge of the cabinet sides and to the 
top and bottom shelves, see Fig. 6. 

First, I ripped two side facing strips (C) 
and one top facing strip (D) to the same 
width, see Fig. 6a. 

SIDE STRIPS. Nowcutthe side stripsto the 
same length as the cupboard sides. Then 
attach these to the edges of the cupboard 
with glue and clamps, see Fig. 6. 

TOP & BOTTOM STRIPS. Next, I ripped a 
piece of pine for the bottom facing strip 
(B), see Fig. 6. This will be mostly hidden 
later — it's mainly to fill in between the bot- 
tom shelfand the kickboard, refer to Fig. 8. 

Then the top and bottom strips can be cut 
to fit between the side strips, see Fig. 6. 

ATTACH TO CASE. Before gluing on the top 
and bottom strips, make a mark on the top 
and bottom shelves to indicate where the 
strips should be glued on, see Figs. 6a and 
6b. By attaching the strips in these locations 
(instead of flush with the shelf), a lip is cre- 
ated at the top and bottom of the door open- 
ing. These lips serve as door stops when the 
door (attached later) is closed, refer to the 
Front View on page 7. 


KICKBOARD 


A kickboard at the bottom of the cupboard 
adds a decorative look to the project. (So it 
doesn’t look “boxy.”) 

CUT TO SIZE. To make the Kickboard, first 
rip a piece of stock to width, see Fig. 7. Then 
cut the kickboard (F) to length to match 
the width of the case. 

ROUND OVER TOP EDGE. Next, to soften 
the transition between the kickboard and 
the lower facing strip, rout a round-over 
along the top outside edge of the kickboard, 
see Fig. 7a. 

CUT OUTTOE OPENING. Then, to create 
the actual toe opening on the kickboard, I 
cut outa profile along the bottom, see Fig. 7. 
This shape complements the shape of the 
cut-outs on the side pieces. 

ATTACH TO CASE. Now the kickboard can 
be attached to the case. But I did this the 
old-fashioned way, with exposed dowels, see 
Fig. 8. To do this, clamp the kickboard to the 
case and drill two holes that go through the 
kickboard and facing strip into the cupboard 
side, see Fig. 8a. 

Then cut four lengths of dowel to fit in the 
holes. Note: Cut the dowels so they stand 


TOP 
FACING 
STRIP 
34" x 1" - 1614" 
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STRIP 
Ya" x 1" = 5714" 


BOTTOM 


FACING STRIP 
34" x 2" - 1614" 


(E KICKBOARD 


184". 


ROUT TOP. 
OUTSIDE EDGE 
OF KICKBOARD 


12" ROUND- 
OVER BIT 
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NOTE: 


proud of the kickboard when they're tapped DONI ATTACH KA 
into the holes, see Fig. 8a. This way they can DOWEL PINS 
betrimmed flush after they're glued in place. 
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BACK & TOP 


The back of the cupboard is made of individ- 
ual slats, rather than one solid panel. 

CUT TO SIZE. To make the slats, start by 
ripping four back slats (G) to the same 
width from 34'-thick stock, see Fig. 9. The 
finished width allows for a 46" gap on both 
sides when they're installed, see Fig. 9a. 

Next, cut the slats to finished length so 
they extend from the top ofthe cabinet sides 
to the bottom of the lower shelf, see Fig. 9. 

SHIP LAPS. A ship lap joint allows for ex- 
pansion between the back slats. It's really 
just overlapping rabbet joints. The rabbets 
are cut to a depth half the thickness of the 
mating pieces (24), and to identical width. 

Note: Cut a rabbet on both (opposite) 
edges of the two middle slats, but on just one 
edge of the two outside slats, see Fig. 9a. 

ATTACH SLATS. Now the back slats can be 
screwed to the cabinet, keeping the gaps be- 
tween them equal, see Fig. 9a. 

TOP. The top (H) is made from an edge- 
glued blank, see Fig. 10. Cut it to finished 
size to allow for a 3⁄4" overhang at the front 
and sides (see Fig. 10a) but not the back. 

Next, rout a Vs" round-over on the edges 
of the top, and sand a 4" radius on the cor- 
ners. Nowthetopcan beattached using wood- 
screws driven up from below, see Fig. 10a. 


CUPBOARD DOOR 


The door ofthe cupboard is a frame and panel 
unit with an option — you can build solid 
wood panels or punch tin panels and mount 
them in the frame, see photos on page 6. 


DOOR FRAME. I built the door frame using , 


lap joints at the corners, see Fig. 11. These 
are strong, yet easy to cut. 

To make the door frame, start by ripping 
two door stiles (I) and two door rails (J) to 
finished width, see Fig. 11. 

Then, to determine the length of the 


RAIL 


CROSS SECTION 
EQUAL 
GAPS 


Ü ops 115" 
Fh WOODSCREW 


3g"x Va" LAPS 


pieces, measure between the facing strips 
and subtract 1⁄4" to allow for a 46" gap all 
around the door. Then cut the frame pieces 
to finished length, see Fig. 11. 

END LAPS. To join the frame pieces, lap 
joints are cut on the ends of each piece. Cut 
the end laps half the thickness of each of 
the mating pieces, see Fig. 11a. 

After the lap joints are cut, the frame can 
be clamped up with glue in all the joints. 

CORNER PINS. Next, I drilled two holes 


through each corner of the frame for a pair 
of decorative dowel pins, see Fig. 11a. Then 
glue the pins into the holes and trim them 
flush with the frame. 

RABBET. When the frame is assembled, 
rout a rabbet around the perimeter of the 
door opening in the back side, see Figs. 12 
and 12a. This creates a lip for the door pan- 
els, either solid wood or punched tin. 

When the rabbet is complete, square up 
the corners with a chisel, see Fig. 12b. 


NOTE: 
ROUT RABBET 
TO DEPTH IN 
MULTIPLE PASSES 
(SEE DETAIL a.) 
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When the outside frame of the door is com- 
plete, the dividers (K) can be built. The pur- 
pose of the dividers is to separate — and 
support — the four door panels. 

CENTER DIVIDERS. Start by ripping three 
blanks to finished width, see Fig. 13. Then 
cutthem to length to fit between the rabbets 
in the frame. 

TONGUES. The dividers are held in place 
by a short tongue on each end, see Fig. 13. I 
cut the rabbets that create these tongues 
using a dado blade, see Fig. 14. 

EDGE RABBETS. Now the dividers can fit 
flush down into the frame. Then, in order to 
completely support the panels, two more 
rabbets are needed on the edges of the 
dividers, see Fig. 13. 

To cut these rabbets, I again used the 
dado blade in the table saw, see Fig. 15. Cut 


these with the front ofthe divider facing up. E 


PANEL & KEEPER STRIPS. Once all three 
dividers are glued in place, work can begin 
on the panels. And that means it's finally 
timeto make a decision — do you want solid 
wood panels or punched tin panels? (For 
sources of tin panels, see page 31.) 

To make the wood panels (L), cut four 
blanks to size from 3⁄4"-thick stock, see Fig. 
13. Note: Cut the panels 14" smaller than the 
openings to allow for a jg" gap all around. 

Then I used the table saw to create a 
"raised" field on the face of the panels and a 
rabbet on the back. To cut a raised panel 
using the table saw, see Shop Notes, page 17. 

The panels — wood or tin — are held in 
place by small quarter-round keeper strips 
(M), see Figs. 13a and 13b. Refer to Shop 
Notes on page 16 for information on making 
these keeper strips. 


13 


DOOR PANEL 
3a" x 975" - 12" 


DIVIDER 
3a" x 214" - 1214" 


NOTE: 
DIVIDERS ARE 
INSTALLED AT 
EQUAL 
INTERVALS 


(PUNCHED TIN, 
SEE PHOTO ON 
PAGE 6) 


b. 


CROSS STRIP wide DOOR PANEL 


HINGE MORTISES. When the panels have 
been installed in the door, the door can be 
attached to the case. I used three hinges and 
cut a shallow mortise for each hinge in both 
the door stile and the facing strip, see Figs. 
16, 17a, and the Exploded View on page 7. 

DOOR KNOB, After the door was attached 
to the case, I builta knob and latch assembly 
to open and close the door. To do this, start 
by drilling a hole through the door stile, see 


Fig. 16. Then drill a hole in the wooden knob 
to accept a short length of dowel. 

Ashort “flipper” fits in a slot on the end of 
the dowel, see Fig. 19. Then, when the knob 
on the front is turned, the flipper inside will 
catch the facing strip and prevent the door 
from swinging open, see Fig. 20. 

FINISH & FILL. Now the cupboard can be 
stained and finished. Then, all that’s leftis to 
find someone to fill it with homemade jelly. 
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Wood Movement 


| here’s nothing more frustrating than 

putting in a lot of time building a 
project only to find out six months later that 
a panel split apart, doors won't close right, or 
joints have opened up. It's all because wood 
“moves.” It expands and contracts with 
changesin the relative humidity, and there's 
nothing you can do to stop it. 

But what you can do is take wood move- 
mentinto consideration when designing and 
building a project. This might mean special 


ATTACHING MOLDING 


When trimming out 
a cabinet with mold- 
ing, there's one 
thing to remember. 
Molding should 
never be glued 
across the grain of a 
solid wood panel 
(such as the top of 
this pie safe), see 
Fig. 1. Note: This 
doesn't apply if the 

EH panel is built from 
plywood. Plywood is a very stable material 
— it expands and contracts very little with 
the changes in humidity. 

CROSS GRAIN GLUING. The problem here 
is that a solid panel can expand and contract 
quite a bit across its width as it takes in and 
lets offmoisture. But the strip of molding will 


TABLE TOP FASTENERS 


A wide table top (like 
the top to this con- 
temporary oak ta- 
ble) can expand and 
contract up to 34" 
across its width dur- 
ing changes in rela- 
tive humidity. 

TWO UNITS. Think 
ofatable as two sepa- 
rate units — a leg as- 
sembly and a top. If 
the top were fas- 
tened so it couldn't expand or contract, seri- 
ous damage would result. If the top ex- 
panded, itcould push the leg assembly apart. 
Or if it contracted, it could crack and split. 


joinery. Or certain hardware that allows the 
wood to move freely. It might even mean a 
different way of gluing parts together. 

WHY WOOD MOVES. Wood moves be- 
cause it acts like a sponge. When the sur- 
rounding air is damp, wood absorbs mois- 
ture from the air and expands. When the air 
is dry, it releases moisture and contracts. 
And this movement can be considerable. 

Asarough rule of thumb, a 12"-wide piece 
ofhardwood can expand orcontractas much 


change very little along its length. If the 
molding is glued to the panel and the width. 
of the panel changes, the glue joint can 
break causing the molding to come loose or 
fall off. 

There’s even a chance the panel could de- 
velop a crack and split because the molding 
is preventing the panel from moving. 

PIE SAFE. On the pie safe, I didn't glue the 
molding to the solid top at all. That would 
have prevented the top from expanding and 
contracting. Instead, I pushed the molding 
up tight against the top, and nailed it (using 
wire brads) to the frame that makes up the 
side ofthe pie safe. 

The frame stiles are narrow enough that 
they will expand and contract very little. And 
if they do, there's enough "give" in the brads 
to allow for some movement, but the mold- 
ing will still be held in place. 


TABLE TOP FASTENERS. There are a num- 
ber of ways to fasten a table top to a leg as- 
sembly. One method I've used is to cut little 
L-shaped blocks of wood, see Fig. 1. Each 
block is like a small hand with a finger that 
fits into a groove cut on the inside of the 
apron. As the top expands and contracts, the 


as Ye" (or about 1%) across its width. (It 
moves very little over its length.) 

So with the seasonal changes in humidity, 
furniture is taking in and releasing moisture 
all the time. Ifa project isn't designed to han- 
dle this, then you're just asking for trouble 
down the road. 

Fortunately, there are a number of things 
you can "design into" a project to allow for 
this movement. In this article we're showing 
some of the designs we've used in the past. 


DIRECTION TOP EXPANDS 
ANI » 


ID CONTRACTS. 
SE RD c 


ATTACH MOLDING 
TO CABINET 


WITH 1" 
WIRE BRADS 


DON'T GLUE 
MOLDING 


block holds the top down, but the top is still 
free to move. 

Another method is to use a metal fastener 
that's made just for this purpose, see Fig. 2. 
These fasteners (available through many 
woodworking mail order catalogs) pivot 
back and forth as the top moves. 


When building a table, the top must be | BRACKET SLIDES 
allowed to move freely with the changes in OUAIS. 
humidity. But it also must be fastened in | AND CONTRACTS 
such a way that the top is held down tight EXPANDS AND FASTENER INTO 
against the legs and aprons. CONTRACTS SHALLOW MORTISE 
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MOUNTING END CAPS 
E 


One way to cover 
end grain on a large 
solid wood panel is 
with an end cap 
(sometimes called a 
breadboard end). 
Butanendcapthat's 
not attached prop- 
erly can cause the 
panel to crack or 
separate. That's be- 
cause the panel is 
moving more across 
its width than the em capisalong its length. 

The trick to avoiding these problems is to 
make sure the end caps are attached in such 
a way that they allow the panel to freely ex- 
pand and contract. 

ALLOWING MOVEMENT. Typical uses for 
an end cap would be ona wide panel used for 
a cutting board or a trestle table. One of the 


How do youfita solid 
wood panel between 
the fixed parts of a 
projectand still allow 
itto expand and con- 
tract with the sea- 
sonal changes in 
relative humidity? 

On a recent book 
stand project, I in- 
stalled the lower 
glued-up shelf be- 
tween the four fixed 
TES The shelf actually appeared as if it 
wrapped around each leg, see photo. 

One way to make the shelf fit around the 


techniques I use for mounting an end cap is 
a combination of screws in slots and a 
tongue and groove joint, see Fig. 1. (The 
slots are evenly spaced along the length of 
the tongue.) 

Then instead of using glue to secure the 
end caps to the ends of the panel, I screw 
them in place with woodscrews through the 


legs would have been to notch the corners of 
the panel. But had I done this, the panel 
could have pushed the legs apart when it 
expanded across its width. 

To avoid this, I faked the notches. The 
trick is to cut the shelf short and then attach 
end caps onto the solid panel. These end 
caps fit between the legs, see Fig. 1. 

This way, when the panel expands across 
its width, it's able to clear the front and back 
openings between the legs. And since the 
end caps expand and contract very little 
along their length, they won’t push out the 
legs. (Note: Glue the end caps to the shelf 
only at the center. Then the shelf can ex- 
pand both ways from the center.) 


MOISTURE IMBALANCE 


The air inside a lid- 
ded compartment 
(such as the inside 
of a blanket or hope 
chest) usually con- 
tains a different 
amount of moisture 
than the air outside 
the compartment. 

The relative hu- 
midity outside the 
compartment is al- 
LL most always chang- 
ing. While the relative humidity inside the 
compartment changes very little and re- 
mains more stable. 

MOISTURE IMBALANCE. This can cause a 
problem. When the relative humidity is low 
(for example, in a heated house during the 
winter), the wood cells on the outside face of 
the lid start to dry out and shrink. Since the 
air inside the sealed compartment contains 


more moisture, the cells on the inside face 
won't shrink. 

If the moisture imbalance is allowed to 
continue, the lid will cup, see Fig. 1. And ifit 
remains cupped for a long period of time 
(during a long, dry winter) it’s unlikely that 
it will ever completely return to normal. 

CLEATS. One way to avoid this is to open 
the lid every few days. But for most of us, 


= 


slots. The screws hold the end caps to the 
panel, and the slots allow the panel to freely 
expand and contract. 

Note: It’s normal for a table top to extend 
beyond the ends ofan end cap during humid 
periods. And it’s just as normal for the top to 
shrink back until the end cap extends be- 
yond the top during dry periods. 


that’s not very practical. Another way is to 
design the chest so air can flow through it. 
But that defeats the purpose of trying to 
keep the moths out. 

The best method I've found to prevent 
cupping is to screw (don't glue) a pair of 
cleats across the inside face of the lid, see 
Fig. 1. This way when the lid tries to cup, the 
cleats hold it flat. 


CROSS SECTION 


OVERSIZED HOLES ALLOW 
ROOM FOR SCREWS TO SUDE ` 
BACK AND FORTH WHEN TOP MOVES 
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Clamping Tips 
Adding another clamp isn’t the only way to get a straight, square assembly. 
Sometimes you can improvise to find a solution. 


SEATING CASE SIDES WITH WEDGES 


Bi While dry assembling the Jelly Cupboard 
shown on page 6, I ran into a familiar prob- 
lem. When the shelves were clamped be- 
tween the sides, simply putting clamps on 
the outside edges of the side panels wasn’t 
enough. The center ofthe panels cupped out 
— they wouldn't pull in tight against the 
shelves, see Fig. 1. 

TAPERED BLOCK. In the past, I would have 
corrected this with a block that was slightly 
tapered on both ends, forming a high spot in 
the middle. When clamped across the side 


panels, this high spot would force the center 
of the panel against the shelf. But recently 
our shop manager, Steve Curtis, came up 
with another method that offers more con- 
trol. He uses opposing wedges. 

OPPOSING WEDGES. These wedges work 
against a clamping bar that "straddles" the 
sides, see Fig. 2. This bar is simply a 2x4 
block with 1⁄2"-thick spacers glued on each 
end. Using double-sided carpet tape, Steve 
sticks the spacers to the side of the cabinet. 
Then he clamps the assembly together. 


WHEN USING CLAMPS ONLY, 
SIDES CAN CUP AWAY FROM SHELF 


Next, to force the center of the side panel 
tight against the shelf, Steve taps opposing 
wedges between the clamping bar and the 
sides until the shelf is completely seated in 
the dado, see Fig. 2a. 

ADVANTAGES. These wedges offer two ad- 
vantages. First, the pressure can be concen- 
trated at any point (or points). Ifa section is 
really stubborn, adding more wedges can 
force it in. Also, by using two opposing 
wedges instead of just one, the pressure is 
centered directly on the dado. 


12"-THICK 
SPACER 


SQUARING CORNERS: 


W A typical method to square up a case is to 
readjust or add more clamps. This can be 
tricky if you already have a lot of clamps on 
the assembly. Here are a couple of squaring 
jigs that won't get in the way and can be used 
with your clamps. They don't apply pressure 
to the joint itself — the clamps still do this. 
Instead, they hold the corner at 90*. 

FRAMING SQUARE. One method to square 
up a corner is to use a framing 
square as a form, see Fig. 1. The 
square is clamped to the inside 
corner of the case. Then, as the 
clamps are tightened, the work- 
pieces are pulled flush against 
the square. 

When using this method, I 
don't clamp the framing square 
directly to the corner of the case. 
The square is too thin, and its 
edges might dent the work- 
pieces. So I cuta couple of clamp- 
ing blocks to fit over the tongue 
and blade of the square. 


TWO METHODS 


These blocks are easy enough to make. 
Just cut a kerf in each block to match the 
height of the tongue and blade of the framing 
square. This kerf should fit tight around the 
framing square so the block stays in place. 

CORNER SUPPORT BOARD. Another way 
to square up a corner is to use a corner sup- 
port board, see Fig. 2. This board will keep 
the pieces square during clamping — free- 


ing your hands and preventing the clamps 
from racking the corner. 

'To make this corner support, cut two 
dadoes 90? to each other, using the miter 
gauge set at 45°, see Fig. 2a. (The dadoes’ 
width must equal the thickness of the 
stock.) Space the dadoes so they don’t cross 
on the support board. This prevents the 
board from being glued to the workpieces. 


WIDTH OF DADOES 
EQUALS THICKNESS 


N 
CUT DADOES 90* 
TO EACH OTHER 
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CHECKING DIAGONALS 


W How do you check to see if the inside of a 
cabinet is square? One common method is 
to holda square against the corners. Butthis 
isn't always completely accurate. Try 
squares can be too small. And if the sides of 
the cabinet are slightly bowed, a framing 
square won't give an accurate reading. 

A better method is to measure the dis- 
tances between the opposite corners — if 
they're the same, then the cabinet is square. 
You could use a tape measure, but the little 
tab on the end and the housing, itself, make 
itimpossible to get the tape into the corners. 

ADJUSTABLE GAUGE. I find an adjustable 
gauge works much better — the ends are 


[1| ADJUSTABLE © S 


SPACING CLAMPS 


lil When edge-gluing boards into a panel, 
how far apart should you space the clamps? 
Ask this question to a number of woodwork- 
ers, and you'll probably get different an- 
swers. But many of the answers will over- 
look one fact — the width of the boards af- 
fects the spacing of the clamps. 

BOARD FLEX. The important thing to con- 
siderhereisthat boards will flex across their 
width. And the powerful pressure of a clamp 
can easily bend a board. 

BOARD WIDTH. The narrower a board is, 
the more it's going to bend and the more the 
clamps are going to concentrate the pres- 


BEVELED ENDS FIT 
TIGHT INTO CORNERS 


SHORT ON CLAMPS? When clamping boards into a panel, you 
may not have enough clamps. They must be close enough to pull 
the joints tight — otherwise the glue lines will be weak. 


beveled so it fits right into the corners being 
checked, see Fig. 1. Plus, with this gauge 
you compare the diagonals without having 
to worry about the actual measurements. 

The gauge works like the adjustable legs 
on a tripod. It has a stationary arm and a 
sliding arm, see Fig. 2. Together, the arms 
can extend from 29" to 42". And the gauge 
can be locked at any length. 

MAKING THE GAUGE. To build the adjust- 
able gauge, start with two pieces of scrap 
and cut a bevel on one end of each arm so 
they'll fit into the corners of the case. Next, 
rout a slot in the sliding arm and drill two 
holes in the stationary arm. 


To keep the gauge aligned, glue a dowel 
into the hole closest to the end ofthe station- 
ary arm. Then connect the arms with a bolt, 
washer, and wing nut. (Note: The bevels 
should be on opposite sides so the gauge will 
fit into the corners ofa rectangle.) 

USING THE GAUGE. To use the adjustable 
squaring gauge, lock the arms so they fit 
between the opposite corners of the case, 
see Fig. 1. Then check the other diagonal. 

If the two diagonals aren’t equal, the case 
is out of square. Pull the corners of the long 
diagonal closer together and reclamp. 
When the gauge fits equally across both di- 
agonals, it’s square. 


sure only where they’re positioned. This can 
create an uneven glue line and can weaken 
the panel. To correct this, you have to add 
more clamps, spacing them closer together. 

On the other hand, wider boardsare more 
rigid — they won't bend as easily. The 
clamping pressure is distributed equally 
along the full length of the panel. So there 
can be more distance between clamps. 

Okay, but what does all this mean? 

When assembling a panel, 3"-wide boards 
require more clamps (spaced closer to- 
gether) than 5'-wide boards — justto get the 
same, consistent pressure. 


ADD A SPACER. Adding wider spacer boards distributes the 
pressure more evenly between the clamps. So you can spread the 
clamps farther apart and still get strong, tight joints. 


SPACER BOARD. What if you don't have 
enough clamps to glue up a large panel? 
Then just add a wider spacer board between 
the clamps and the panel, see photos below. 
The wider spacers distribute the pressure 
more evenly across the narrower boards, so 
you can do the same job with fewer clamps. 

In fact, using a couple of wide boards as 
spacers is a good idea anyway — even if you 
do have enough clamps. The spacers will 
ensure that the clamping pressure is being 
spread out evenly along the panel. And they 
will also protect the edges of the panel from 
the crushing force of the clamp heads. 
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Shop Notes 


CUTTING A CENTERED DADO 


E There are a number of meth- 
ods for cutting a dado in the cen- 
ter ofa workpiece. One way is to 
lay out the dado on the work- 
piece, then cut up to the marks. 
Butif the layout is off justa little, 
or you don't cut right up to the 
lines, the dado won't be exactly 
centered on the workpiece. 
Another problem is cutting 
the dado to the exact width to 
accept the mating piece. If 
you're cutting the dado in one 
pass with a stacked dado set, 
there's a good chance the dado 


9 č 
= SEE FIG. 3. 
1ST PASS 


DETAIL 


won't be the right width. 

The technique I use doesn’t 
require a precise layout and it 
gives me perfect fitting dadoes 
every time — and it works with 
eithera single saw blade or a nar- 
row, stacked dado set. 

CENTERLINE. The first thing 
to dois drawa line down the cen- 
ter of the workpiece, see Fig. 1. 
You don't have to be fussy here. 
It’s not critical that the line be 
perfectly centered. 

Next, position the workpiece 
so the blade will cut just to one 


side of the centerline, see Fig. 1. 

Now, lock down the rip fence 
against the end of the workpiece 
to act as a stop. Safety Note: As 
Jong as youaren’t cutting a work- 
piece into two pieces, it’s okay to 
use both the rip fence and the 
miter gauge at the same time. 

CUTTING DADO. With every- 
thing set up, make the first cut. 
Then flip the workpiece around 
and cut on the other side of the 
centerline, see Fig. 2. 

To increase the width of the 
dado, move the rip fence over a 


FLI! 
WORKPIECE 
END-FOR-END 


SEE FIG. 3. 
2ND PASS 
DETAIL 


MAKING QUARTER-ROUND MOLDING 


E The safest way to make mold- 
ing is to start with an oversize 
blank. Then once the profile is 
routed, the molding can be 
trimmed from the blank. Trying 
to rout the edge ofa thin strip of 
wood is just asking for trouble. 
PROFILE. To make the quar- 


ter-round keeper strips for the 
Jelly Cupboard (shown on page 
6), the first thing to do is round 
over two edges of an oversize 
blank, see Fig. 1. 

CUT KERFS. After the edges 
are routed, stand the blank on 
edge against the table saw rip 


fence. Then, to establish one 
edge of each quarter-round, cut. 
kerfs on the table saw, see Fig. 2. 
TRIM OFFSTRIPS. The safest 
way to trim offthe stripsisonthe 
“waste” (outside) edge of the 
blank. But didn't cut all the way 
through the workpiece. 
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little, see Fig. 3. Then remove 
additional waste following the 
same procedure as before. 

Test fit the dado between set- 
ups, and stop cutting once the 
dado is the correct width. And 
remember to remove waste 
from both sides of the centerline 
to keep the dado centered. 

Note: I used this same 
method to cut the dadoes in the 
ends of the Silverware Tray 
(shown on page 22) — even 
though the end pieces are 
shaped like a trapezoid. 


Instead, I adjusted the height 
of the blade to trim off the quar- 
ter-round strip, see Fig. 3. This 
way, the blank remains the same 
width and there will always be a 
shoulder to rub against the rip 
fence. So the fence won't have to 
be moved between cuts. 


RAISED PANELS ON THE TABLE SAW 


E One way to cut raised panels 
(such as shown on the Jelly Cup- 
board on page 6) is to use the 
table saw. But there are a couple 
of things I do to make the job go 
easier and get smooth, clean 
bevels and shoulders. 

TABLE SAW SET-UP. To begin, 
tilt the saw blade (10° for the 
Jelly Cupboard) and raise the 
blade to the correct height (13" 
in this case), see Fig. 1. 

Once the saw blade is ad- 
justed, I actually make the cut in 


two passes — moving the rip 
fence slightly between passes. 

The first pass removes most 
of the waste. Then, to clean up 
any burn marks or blade swirls, 
Imake a second “skim” cut. This 
also creates the 4g -wide shoul- 
der on the profile. Note: Before 
moving the rip fence closer to 
the blade for the second pass, 
cut the bevels on all the edges of 
all your panels. 

Shop Tip: When cutting the 
profile, cut across the end grain 


CUT PROFILE 
ON ENDS 


ROUTING CUSTOM-FIT DADOES 


E Whencuttinga dadoinalarge 
panel, I like to use a hand-held 
router. It's easier moving the 
router over the workpiece thanit 
is wrestling with alarge panel on 
my table saw or router table. 

But just like any other project 
that has a shelf resting in a dado, 


the dadoesin the Jelly Cupboard 
sides (on page 6) should be cus- 
tom-fit to the thickness of the 
shelves. (Lumber is rarely the 
exact same thickness as the di- 
ameter ofarouter bit.) To cutthe 
dadoes, I use a smaller diameter 
bit — making two passes. 


edges first. Then if 
you get chipout near 
the tail end of the 
profile, it will be re- 
moved as soon as 
the profile is cut on 
the face grain edges. 

SANDING. After all 
the raised panels 
have been cut, the 
last step is to sand the bevels. 
But there's also another little 
area that needs some attention. 
Since the blade was tilted, the 


SET SAW 
BLADE TO 
DESIRED 


Ifaraised panel shrinks, an unfinished 
border may appear around the edge. To 
prevent this, finish the panel before 
mounting it in the frame. 


16" shoulder will be slightly un- 
dercut. To square this up, [made 
a sanding block that has a bevel 
cut on one edge, see Fig. 2. 


CUT EDGE OF 
SANDING BLOCK 
TO MATCH ANGLE OF 


PROFILE 
TO REMOVE 
SAW MARKS AND 
SQUARE UP SHOULDER 


One way to do this is to set up 
the guide fence twice. Once for 
the first pass, and then a second 
time to sneak up on the final 
width of the dado. But moving 
the fence twice is a hassle. 

Instead, I set up the fence 
once and use a spacer strip that 


determines the exact finished 
width of the dado. The width of 
the strip, plus the diameter of 
your router bit, should equal the 
width of the dado, see Fig. 1a. 
After the first pass, remove 
the spacer. Then make the sec- 
ond pass to complete the dado. 


REMOVE SPACER. 
TO COMPLETE DADO 


SECOND 
PASS 
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Hours of frustration and a box full of kin- 
dling. That’s what many woodworkers get 
when trying to cut compound miter joints. 
And it’s no wonder. A compound miter is 
easy to understand when you see one in an 
assembled box. But figuring out how to cut 
it correctly can be quite a challenge. 

So how do you make a miter joint “com- 
pound?” It’s fairly simple. When cutting a 
compound miter on the table saw, there are 
two different settings to make. The miter 
gauge is angled and the saw blade is tilted. 
And the settings for the miter gauge and saw 
blade have to be right on (that’s the tricky 
part). But once the saw is all set up, it takes 
just one pass over the blade to cut each half 
of the joint (that’s the easy part). 

REFERENCE CHART. Before setting up the 
saw, you have to know whatangles to set the 
miter gauge and saw blade. Fortunately, this 
doesn't involve a lot of calculations — there 
are charts that show the numbers and elimi- 
nate the guesswork, see chart at right. 

Note: The chart shown here lists four 
common angles for a four-sided box. For a 
booklet that lists the angles for boxes with 
almost any number of sides, see page 31. 

So, can I just take these numbers and set 
up the miter gauge and saw blade — and 
then cut perfect compound miters? Only if 
the scales on your miter gauge and saw 
blade are perfectly accurate. Most aren't. 

ACCURATE ANGLES. The way I do it is to 
ignore the angle scales on the saw and miter 


TABLE SAW SETUP 


A perfect compound miter comes from an 
accurate saw setup. Butrather than “eyeball” 
the proper settings, I use a protractor from 
an art supply store. Then I make a template 
for setting up the saw. 

POSTERBOARD TEMPLATE. To make the 
template, draw two angles on a stiff piece of 
posterboard, see Fig. 1. One angle is for the 


DESIRED ANG! 
OF SIDES 


Compound Miters 


gauge. Instead, I take the numbers from the 
chart and make a template out of poster- 
board. Then I use the template to adjust the 
angle of the miter gauge and tilt of the blade. 

The reason this procedure is more accu- 
rate is that I use a protractor to lay out the 
angles on the template. (Even an inexpen- 
sive plastic protractor has finer graduations 
than the coarse scales on my saw.) 


miter gauge setting and the other is for the 
saw blade setting. (Refer to the chart above 
for the necessary angles.) Then cut the an- 
gles off the ends of the posterboard. 

SET MITER GAUGE. To set the miter gauge 
angle, place the gauge in the slot to the right 
of the blade, see Fig. 2. (If the blade on your 
saw tilts to the right, place it in the left slot.) 


MITER GAUGE 
SETTING (752*) 


SAW BLADE 
SETTING (43Y4*) 


FROM 3" x 12" PIECE 
OF POSTERBOARD 


TESTBOX. After the miter gauge and saw 
blade are set, making a box with compound 
miters is easy. But it helps to cut a test box 
first. Then you can make adjustments to pro- 
duce a box with perfect compound miters. 

SPLINES. Once the joints are cut, I like to 
reinforce the corners with splines. For infor- 
mation on using splines and clamping up a 
compound miter box, see pages 20 and 21. 


Now place the template against the miter 
gauge and adjust the angle until the tem- 
plate is flat against the blade, see Fig. 2. 

SET BLADE TILT. To set the saw blade tilt, 
stand the template on edge and place the 
“blade” end of the template against the face 
of the saw blade, see Fig. 3. This “fine tunes” 
the angle for an accurate compound miter. 


TILT BLADE 
TO ANGLE Ñ 
OF TEMPLATE 
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CUTTING COMPOUND 


The procedure for making a box with com- 
pound miter joints is much the same as for 
any box. Basically, it's just measuring, mark- 
ing, and cutting. But a box joined with com- 
pound miters has sides that are angled, so 
there can be some confusion when cutting 
the pieces. To prevent this, I follow a logical 
step-by-step procedure. 

SAME WIDTH & THICKNESS. I start by cut- 
ting all four sides of the box to the same 
width and thickness. (The dimensions can 
vary from box to box, ofcourse, but each box 
should start out with these two common di- 
mensions.) And the easiest way to get all 


MITERS 


four sides the same width and thickness is to 
cut them from the same oversize blank, see 
Step 1 below. 

LABEL THE SIDES. Next, lay out the pieces 
on the blank. When cutting all the angles for 
a box with compound miters, it’s easy to get 
confused in the process. Which side faces 
up? Which edge goes against the miter 
gauge? Ifyou place the workpiece the wrong 
way, you'll end up with a piece of compound- 
mitered scrap wood. 

To eliminate the confusion, I mark the 
rough lengths of the four sides on the blank, 
see Step 1 below. Then I number the sides 


FIRST: 
LAY OUT ROUGH LENGTHS OF. 
BOX ON OVERSIZE BLANK 


Start making the box by laying out 
the four sides on an oversize blank. 
To minimize confusion, number each of the 
pieces. Also mark the top, outside edges. 


THIRD: USE “BLADE” END OF 
TEMPLATE TO ROUGHLY MARK 


SECOND: 
USE “MITER GAUGE" END OF 
TEMPLATE TO ROUGHLY 
MARK ANGLES ON FACE 


Now use the template (see Fig. 1 on the 
opposite page) to lay out the angles on the 
face and edge of each piece. Then rough cut 
the blank into four pieces with square ends. 


(1, 2, 3, and 4) to show where they will go in 
the assembled box. 

Now label the top outside edge of each 
piece. This way you know you're on the right 
track if the labels are visible as you're cutting. 

DRAWTHE ANGLES. After labeling each 
piece, I go one step farther (just to be safe). 
Take the oversize blank with the marked 
side facing wp and draw pencil marks to in- 
dicate the direction to angle the miters. (Use 
the template for this.) The exact location of 
these marks can be rough, but if you follow 
the marks, you'll know you're set up to cut 
the angles in the right direction. 


FENCE ON MITER GAUGE 


Attach an auwiliary fence to the 

miter gauge, then adjust miter gauge 
and blade to the correct angle (see opposite 
page). Now cut off one end of each piece. 


FIRST: MARK 
DESIRED LENGTH 
ON TOP EDGE 


INSIDE 
FACE 


SECOND: 
DRAW ANGLE ON OUTSIDE 
FACE OF SECOND PIECE 


Mark the desired length on the top 

edge of each piece. Then use the mi- 
tered end of another piece to transfer the 
angle onto the face for the second cut. 


RESET MITER 
GAUGE USING 


"ER i 


MITERED ENDS 
SHOULD ALIGN 
PERFECTLY 


4 For the second cut, the miter gauge 

must be set to the opposite angle. And 
forthe most accurate set-up, use the angled 
end of one of the pieces as a set-up gauge. 


Now make a test cut on a piece of 

scrap. Compare this miter to one of the 
first. If the miters don’t match perfectly, 
readjust the miter gauge and try again. 


TO MAKE STOP 
BLOCK, GLUE CLAMP. 
BLOCK TO TEST PIECE 


ALIGN BLADE TO 
LINE TO CUT PIECES 
TO FINISHED 


m 
ATTACH STOP 
BLOCK TO 
AUX. FENCE 


NOTE: 


CHANGE BLADE 
ANGLE TO MATCH 
DESIRED ANGLE 
QUSIDES DESIRED 
WIDTH 


OF SIDES 


When the miter gauge is set just 
right, glue a clamp block to the test 


Position the stop block on the miter 
gauge fence, then clamp it so the 


To trim the bottom edge of each piece 
so the bow sits flat, reset the angle of 


the blade to match the desired angle of the 
sides. To trim the top edge, flip the piece. 


blade aligns to the pencil mark on the 
workpiece. Now make the second cut. 


piece. This can now be used as a stop block 
for cutting all the pieces to finished length. 
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COMPOUND MITERS 


Over the years I've built a number of boxes 
with compound miter joints. And I'm always 
experimenting with different methods to 
strengthen and assemble the corners. The 
simplestwayisto gluethejointand reinforce 
it with finish nails. 


THROUGH SPLINES 


A through spline is 
the simplest spline 
joint for a compound 
miter. To cut the 
kerfs, you can leave 
the angle of the 
blade the same as 
when cutting the 
compound miters. 
SUPPORTJIG. To set up for cutting the 
kerfs, the first thing to do is make a simple 
jig to support the workpiece as it's run over 
the saw blade. This is just a rectangular 
piece of 34" scrap plywood with a dowel 
glued into a hole near one corner, see Fig. 1. 
SETUP. To cut the kerfs, place the work- 
piece against the jig and position both 
against the rip fence, see Fig. 2. Note: Hold 
the angled end tight against the saw table. 
Now adjust the fence until the blade is 
centered on the workpiece, and raise the 
blade to the desired height, see Fig. 2a. 
CUT & FLIP. Aftercutting a kerfin one end 
of the workpiece, flip the piece end-for-end 
to cuta kerf on the opposite end, see Fig. 3. 
SPLINES. The strongest splines are cut 
with the grain running across the joint, see 
Fig 4. Also, the splines should be cut to fit 
proud, then trimmed flush after assembly. 


SPLINE JOINTS 


A better way to join the corners is to use a 
spline that fits into saw kerfs cut into the 
mitered ends ofeach piece, see photo below. 
The spline helps strengthen the joint, but it 
also helps align the joint during assembly. 
(This is the way I reinforced the joints on the 


Silverware Tray shown on page 22.) 

Another method of reinforcing a com- 
pound miter jointis to add splines across the 
glue joint, see opposite page. A “cross 
spline” also strengthens the joint, and itadds 
a decorative touch to the assembled box. 


il 
| 
TO CUT KERF, N j 1 CENTERED 

i RAJ ON STOCK 


RUN BOTH PIECES [- YD 
Vs ram) 


EEUU pee e eS: 


FLIP PIECE 


CUT SPLINES 
We 


END-FOR-END GLUE SPLINES 
TO CUT KERF ON IN KERFS 
OPPOSITE END. 


TRIM SPLINES 
FLUSH AFTER 
ASSEMBLY 


CLAMPING THE CORNERS 


When assembling a box with compound mi- 
ter joints, how do you tighten a clamp on 
each of the angled corners? The answer is 
simple — cuta pair of blocks to create a right 
angle at each corner. 


TILT BLADE TO 
ANGLE USED 
FOR CUTTING. 
COMPOUND 
MITERS 


To cut eight blocks, start with a piece of 
2'-wide scrap four times as long as the 
height of the box. Rip the piece in half with 
the saw blade tilted to the same angle used 
for cutting the compound miters, see Fig. 1. 


Now cut the pieces to the height of the 
boxandattach themto the corners with dou- 
ble-sided carpet tape, see Fig. 2. To draw the 
corners tight while the glue dries, snug (but 
don't over-tighten) the clamps, see Fig. 3. 


DOUBLE-SIDED 
CARPET TAPE 


USE LIGHT CLAMPING 
3 [PRESSURE TO PULL 
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CROSS SPLINES 


Here's a way to reinforce a compound miter 
joint and also add a touch of decoration. It's 
simply wood splines glued into kerfs cut 
across the corner, see photo at right. 

'To add a cross spline, the box must al- 
ready be assembled. But cutting a kerf 
across the corner of a box with angled sides 
is almost impossible (and certainly danger- 
ous) without some way to hold the box. 

CARRIAGE JIG. So, to safely hold the box 
in the upright position, I built a simple jig. 
The jig is screwed to the table saw miter 
gauge and has a "trough" cut down the mid- 
dle. The trough cradles the corner ofthe box 
and keeps it from rocking during the cut. 


BUILDING THE JIG 


To provide adequate support, the trough in 
the jig has to be deep enough. That’s no 
problem. Butit also has to be cut to the cor- 
rect angle which, fora compound miter box, 
isn’t exactly 90°. Fortunately, this is easy too. 
The saw blade is simply tilted to match the 
angle used for cutting the compound miters 
(434? for the Silverware Tray). 

2x4 BLANK. To make the jig, I started with 
ashortlength of 2x4. To cutthe trough down 
the middle, first adjust the height of the 
blade to leave 14" of stock at the bottom of 


the trough, see Fig. la. Then stand the 2x4 
on edge and run it between the fence and 
the blade, flipping the piece between passes, 
see Fig. la. (Save the triangular cut-out.) 

STOP BLOCK. To makea stop block for the 
box being cut, take the triangular piece of 
waste and drill a hole through it. Now the 
stop can be screwed into the trough ofthe jig 
at any location, see Figs. 1 and 4. 


USING THE JIG 


Getting the most out of this jig takes a little 
setup. First, attach the jig to the miter gauge 
like an auxiliary fence. Then, change the tilt 
of the saw blade to match the angle of the 
sides of the box (15°for the Silverware 
Tray). Now cuta kerfthrough the jig toward 
one end, see Fig. 3. 

Note: Raise the blade so it cuts completely 
into — but not through — the jig. Now, fol- 
low the kerf up to the top of the jig and draw 
a pencil line across the top to indicate the 
center of the kerf, see Fig. 3. This will be 
used to position the box in the jig. 

LAY OUT POSITION OF CUTS. The cross 
splines can be positioned anywhere on the 
corner ofthe box. But before actually cutting 
them, mark their location on one corner, see 
Fig. 2. Note: Extend these marks far enough 


from the corner so 
that you can see 
them when the box 
is resting in the jig, 
see Fig. 4. 

CUT & ROTATE. 
Now the kerfs can 
be cut. To do this, 
first align one ofthe 
marks on the box to 
the reference mark on the jig. Then screw 
down the stop block in the trough of the jig 
to keep the box from sliding while it’s cut. 

Now hold the box firmly in the trough and 
cuta kerfacross the first corner, see Fig. 3a. 
Then rotate the box (without moving the 
stop block) to cuta kerfon the other corners. 

MOVE STOP BLOCK & CUT AGAIN. To cut 
the second set of kerfs in the marked loca- 
tions, remove the stop block then reattach it 
when the second mark is aligned to the ref- 
erence mark on the jig, see Fig. 4a. 

SPLINES. After the kerfs have been cut on 
allthe corners ofthe box, splines can be cut 
to fit the kerfs, see Fig. 5. To get the most 
interesting effect, cut the splines from a con- 
trasting wood then glue them into the kerfs. 
Finally, the splines can be trimmed flush 
with the sides of the box. 


CARRIAGE JIG FOR 


CUTTING CROSS SPLINES 
D> 


TO MITER GAUGE 
WITH WOODSCREWS 


a NOTE: 


H 
USE PUSH 
BLOCK 
WHEN 
MAKING 
ANGLED 
CUTS FOR 


ATTACH 
CARRIAGE JIG 


TILT BLADE TO SAME ANGLE 
USED FOR COMPOUND MITERS 


DRAW LINE 
TO INDICATE 
CENTER OF KERF 


TILT SAW BLADE TO — 
ANGLE OF SIDES 
Tad 


TO INDICATE 
LOCATION 


> | 


AROUND CORNERS 
OF BOX 
—— J 


£4 /HOLDS STOP 
SH. BLOCKIN | 


FIRST: 
CUT SPLINES 
TO FIT IN KERFS 


CUT INTO ANGLE 
CORNER 
CARRIAGE 7 : 
e E 
IS 
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Silverware Tray 


A wm silverware trays and tool totes 
have always intrigued me. Especially 
if they have angled sides. Angling the sides 
makes the tray more attractive, but it also 
creates some interesting problems — 
including the need for some special joinery. 

COMPOUND MITERS. For this Silverware 
Tray, I used a compound miter joint. If you 
follow a logical procedure, it's not all that 
difficult to make. (We've included a step-by- 
step article on cutting this joint on page 18.) 

SPLINES. To strengthen the miters, I've 
added splines to fit in kerfs cut into the cor- 
ners. But you might notice I've taken a little 
different approach here. Instead of one 
spline, there's two, see the Exploded View 
on the next page. 

The longer spline strengthens the joint, 
butIdidn'tcutitto fit tight across both kerfs. 
Instead, the spline is a little loose so it's eas- 
ier to assemble the tray. Once it's assembled 
I added a shorter "stub" spline at the top to 
hide any gaps, see Step 4. 

BEVELED EDGES. One other thing about 
the tray sides. They're beveled along the 
bottom edges only so they sit flat on the 
base. There's a reason why the top edges 
aren't beveled. Since the sides are angled, 
the squared-off top edges will look beveled 
and complement the angle of the corners. 

WOOD & FINISH. To build the tray, I 
started with 14"-thick clear pine, and planed 
it down to 3⁄4" thick for most of the parts. 

One last thing. Since pine has a tendency 
to blotch whenit's stained, I sealed the entire 
tray before staining, see page 31. 


HANDLE PATTERN 
(GRID DIVIDED INTO 1" SQUARES) 


DRILL 1"-DIA. 
HOLES 


LAYOUT AND CUT 
PATTERN FROM 
POSTER BOARD 


STEP-BY-STEP INSTRUCTIONS 


ENDS AND SIDES 
ARE CUT FROM 
3$" STOCK 


DADOES 14" DEEP TO — 
- — HT HANDLE STOCK — --- 


1 The first step to building the tray is 
to cut compound miters on the side 

and end pieces. To do this, set the miter 

gauge to 752° and tilt the blade to 43Y,°. 


OUTSIDE FACE 


OUTSIDE 


Next cut V5" kerfs for splines in mi- 

tered ends of all four pieces. Then cut 
adado in ends (B) for a handle. (For more 
on cutting a centered dado, see page 16.) 
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Now tilt the saw blade to 15° and rip 

the ends and sides to final width. Cut 
off the bottom edge only. (Leaving the top 
edge alone adds a decorative touch.) 
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EXPLODED VIEW 


SPLINES 


SIDE 


BASE #6 x 34" Fh NOTE: 
Ml Lr 
OVERALL DIMENSIONS: 


14"L x 812"W x 47/g"H 


DRILL 1"-DIA. HOLES 
BEFORE CUTTING 


OF PATTERN WITH 


SEE PAGE 20 
CENTERLINE OF BLANK 


FOR CLAMPING ` 


PROCEDURE 
4 Before gluing pieces together, insert 
splines (cut splines a bit shorter than 
width of sides). Then clamp up box. After 
glue dries, plug kerfs with stub splines. 


To make the blank for the handle, 
first cut a piece of Y2"-thick stock to 

rough size. Next, trace handle pattern on 

blank. Then drill and cut hand grip. 


2 INE 


STOP ROUND-OVER 
Lon FROM ENDS 


CHAMFER TOP 
AND BOTTOM 
EDGES 


Le THICK 


MATERIALS 


A Sides (2) 36x 398- 14 
B Ends(2) 38x 398 - 8o 
C Handle (1) Vox4Vo- 13% 
D Base (1) 38x7-12V5 


e (8) #6 x %4" Brass Fh Woodscrews 

e McCloskey's Stain Controller & Wood 
Sealer 

e Stain - Minwax Early American 

e Top Coat - General Finishes’ Royal 
Finish (Satin) 


YA" x 51A" - 48" (1.9 Sq. Ft.) 
EX A Bins 


FLIP BOX 
UPSIDE DOWN 


—_|] 
Tofit handle, first flip the box onto its 
top. Then center handle on box and 

mark length between dadoes. After handle 

is cut to length, cut top edge of handle. 


TRIM TOP EDGE OF 
HANDLE TO MATCH 
TOP OF END PIECE 


#6 x 3a" Fh 


ALIGN 
WOODSCREW CENTERLINES 


7 Now glue-up a blank for the base. 
round over the top edges and the When cutting base to size, cut it %" 
hand grip. When routing top edges, stop larger than bottom of box to allow for Zoe, 
V" from ends. (They'll be completed later.) wide lip. Then rout a chamfer along edges. 


To smooth the edges of the handle, 


Finally, glue handle in dadoes. Then 
glue base to handle, and screw — 
don’t glue — base to bow. The base must be 
allowed to move with changes in humidity. 
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Fire Truck 


Adding details doesn’t always require the patience 
of a model maker or delicate hand work. There are some 
tricks for making small pieces and moving parts. 


< 
— MAMAS —— 


S mall pieces and moving parts. They 
make this Fire Truck interesting. Details like 
the Plexiglas windshield, or the "real" extension 
ladders that slide up and down with small dovetails. 

You don't need special model maker's tools to add 
these details to the Fire Truck. Just basic shop equip- 
ment. But there are a few things you can do to make 
model building easier — and safer. 

LOOSE REPLICA. The first step occurs at the draw- 
ing board, not in the shop. A model can be simple or 
complex. Since this Fire Truck isn't an exact replica, 
I could choose details that weren't too difficult to 
make. And some parts that may seem difficult can be 
bought pre-made at the hardware store or ordered 


ing wheel is a toy wagon wheel. 


sides, then the top. 


- 


from a 
mail-ordercatalog. 

OVERSIZED PIECES. Another trick to building this 
truck was to keep parts oversize as long as possible. 
The ladders are a good example. The small dovetails 
on the legs of each ladder are routed before the 
pieces are cut to size. (This is explained on page 29.) 

JIGS. And, of course, jigs help too — especially 
with the small pieces. For instance, the front fenders 
are half circles that have to be angled to match the 
shape of the front end. I did this with a shop-made 
pattern and a simple cutting jig (see page 27). 


A piece of 1%" Plexiglas becomes The engine compartment is Hoses canbefownd inthe plumb- 
a windshield. The pewter steer- shaped with two tapers. First the ing section of a hardware store. 


For a nozzle, add a brass fitting. 
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EXPLODED VIEW BEES 
CAB BACK © E D E A EE e 
SEAT BACK © ee (8) d s 


RADIATOR «= ©) Ge [= 
oO wea 


MATERIALS 


(d 
M fet WOOD PARTS 
n A Chassis (1) 34x 3- 1856 
B Body (1) 2x3-4V5 
C Dash() Vax Vo- 2Va 
D Seat Cushion (1) Yax 2V4 - 1V4 
Bo E Seat Back (1) VaX2VA- 1A 
E F Sides (2) Yax2Yo- 9 rgh. 
G CabBack (1) Yax2Vo-2Vo 
BASKING H Deck (1) VAX215-8 
| DeckSupport (1) Vax 2V2 - 194 
J RearDoors (1) V4x2Vo - 194 
® K FrontFenders(Q) 16x 16-2% 
CHASSIS L Rear Fenders (2) Sax 16- 278 
M RunningBoards(2) %6x%-5% 
N Back Boards (2) NexX 98 - 278 
O Back Step (1) Hex Vo- 3 
P Front Bumper (1) Vox Ya- 378 
Q Tool Boxes (2) lox 1⁄%2-3 
R Radiator (1) EECH 
S GrillBacking (1) lax 198- 198 
T Axles (2) lox Vo- 3V4 
U Ladder Legs (8) Vax V8 -9V4 
SUPPLIES 
* (1) %-Dia. Steering Wheel and Nail 
e (1) %'x 1 x8 Plexiglas Windshield 
e (3) Ve x 36' Dowels 
FRONT ONT Sus e (4)2"-Dia. Spoked Wheelsand Axle Pins 
BUMPER O e (4) 4° Shoulder Hooks 
e (2) 94'-Dia. Headlights 
OVERALL DIMENSIONS: 412"W x 434"H x 147"L e ©) %'Dia. Taillights 
© (2) 322" x 12° Brass Rods 


CUTTING DIAGRAM 


+36" (1.4 Bd. Ft.) 


Ya" x 52" 


Va" x 5" - 36" (1.25 Sq. Ft.) 


F 
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REAR FENDER 


CHASSIS & BODY 


Onanassembly line, the chassis 
is the base everything else is 
builton.Istarted this model Fire 
Truck the same way. 

CHASSIS. The model's chassis 
starts as a simple 34'-thick ma- 
ple blank. The back of the blank 
is beveled, and it has a pair of 
dadoes across the bottom to 
house the axles, see Step 1. 

CAB & ENGINE. The first part I 
added to the chassis was a block 
for the cab and engine compart- 
ments. The block is glued up 
from four pieces of 34'-thick 
Stock. By orienting the glue 
lines vertically, one line runs 
down the center of the "hood", 
see Step 2. 

CAB. This modelisn'tan exact 
replica. I combined the features 
of several fire trucks from the 
1940's and 50's. Many of these 
trucks had open cabs — like a 
convertible. So I cut an angled 
kerf in the block for a Plexiglas 
windshield. Then I cleaned outa 
compartment for the seat, dash, 
and steering wheel, see Step 3. 

ENGINE. Another thing I re- 
ally liked on the vintage fire 
trucks was the tapered front 
ends. To get this look on my 
model, I glued the cab and en- 
gine block to the chassis. Then 
tapered both at the same time. 

It takes two different set-ups 
to taper the engine compart- 
ment, see Steps 4 and 5. First, 
the sides are tapered in towards 
the front. Then the topis tapered 
from the center of the hood 
down to the sides. 

This second set-up may looka 
little odd. The tapered sides lay 
flat on the band saw table so the 
back end sticks in the air, see 
Step 5 and photo on next page. 
And you'll also find that the first 
pass doesn’t follow the center- 
line. That’s okay — once you flip 
the piece around and make the 
second cut, the angles will meet 
dead center. 


1 Begin with the chassis, cutting the ¥,"- chassis blank with the saw blade tilted at 159, see 

thick blank to the finished dimensions. (I detail. Then, with a ¥2"-wide dado blade or a 
used maple for all the parts on my Fire Truck.) straightrouter bit, cut two ¥/,"-deep dadoes for the 
Next, cut an angle along the back edge of the axles on the bottom side of the chassis. 


Now, glue up the body block from four 3⁄4"- To create the opening for the cab, first drill 

thick pieces and cut it to final size. Then, holes to establish the inside corners. Next 
with the saw blade tilted 10°, cut Vs"-wide kerf clean out the waste with a band saw. Then file 
across the top of the block for the windshield. and sand the interior of the cab smooth. 


Al 
5 


To shape the engine compartment, first 
glue the body block to the chassis. When the 


Forthecabtop,tiltthetable 10° Then mark 
the back of cab V," down from top. Align 
glue dries, cutataper onthe sides sothefrontend blade with mark and clamp a fence at this posi- 


4 


is 2" wide. Then sand the sides smooth. tion. Cut in two passes, see photo on next page. 
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»- When shaping 
the front end, the 
top is tapered on 
the band saw in 
two passes. The 
back of the chassis 
sticks up off the ta- 
ble and is flipped 
between cuts. 


BACK END & FENDERS 


You'd expect that the inside of 
the cab would be completed at 
theendoftheassembly line. But 
once the back end of this Fire 
Truck is added, there's no room 
to nail in the steering wheel. So 
before going on, I added the 
dash, steering wheel, and seats. 

Note: Most of the remaining 
parts are cut from thin stock. So 
at this point, I resawed enough 
wood for all the thin pieces. Re- 
fer to the Materials List on page 
25forthe parts and thicknesses. 

BACK END. The back end of 
the Fire Truck body is just a hol- 
low box. It's built in two stages. 
You start with the cab back and 
the sides, see Step 7. Then the 
deck support and rear doors are 
added, and the deck is glued on 
top, see Step 8. 

FENDERS. After the back end 
was complete, I began on the de- 
tails, starting with the fenders. 
The fenders look like thin stock 
bentinto half circles. But they’re 
really bandsawn from two rec- 
tangular blanks, see Step 9. 

Though I like the tapers on 
the front end, they added a little 
extra work for the front fenders. 
First, they have to be wider than 
the back fenders. To do this, I 
simply laminated two pieces to- 
gether out of %4"-thick stock. 

TAPER FENDERS. The fenders 
in the front also have to be cut to 
match the taper of the engine 
compartment. To get the correct 
angle, I decided to take the 
guesswork out of it. 

First, I outlined the chassis 
onto a piece of paper and laid the 
fender on this pattern to locate 
the cut lines, see Step 10. Then I 
built a small “sled” and taped the 
fenders to it, see Step 11. This let 
me bandsaw the front fenders to 
the shape of the front end. 

FINISHING NOTE. If you want 
to add color to your Fire Truck, 
now would be a good time to dye 
the body, see the box on page 30. 


(E) SEAT BACK 
Lan THICK 


Ex 


GLUE FLUSH WITH 
EDGE OF CHASSIS 


L 
With the back of the cab still open, glue the. 


dash in place and drill a hole for the steer- 
ing wheel. After it's nailed in, cut the seat back 
and seat cushion to size and glue them into cab. 


Next cut the cab back amd the sides to size. 
The angle on the back edges of the sides 
should match the bevel of the chassis. Then, glue 
all the pieces to the chassis. 


ES 


DECK 


To enclose the body, rip the deck, deck sup- 
port amd rear doors to fit between the sides. 
(The deck support amd rear doors are identical 
pieces.) Before gluing, score a line for rear doors. 


FRONT FENDER 
BLANK REAR FENDER 


(7" LONG) BLANK 


1746" R. 


114" INSIDE R. 
17/6" OUTSIDE R. 


114" 


The fenders are cut out ona bandsaw from 
34" stock. (The front fender is made from 
two pieces glued together.) Cut the inside arcs 
first. Then sand and round the top, outside edges. 


FRONT 
FENDER 


1 (0) Tofindthe angle to cutthe front fenders, 

first outline chassis, extending sides 
with dashed lines. Position the glue line offender 
on the dashed line and mark the front of fender. 


1 1 Next, make a sled from a piece of scrap 
and attach the fender so the marks align 

with the edge of the sled. Cut and sand the fend- 

ers. Then glue all four fenders to the chassis. 
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BODY DETAILS 


Vintage fire trucks came in 
many different models. But they 
all had running boards, tool 
boxes and fancy radiators. I 
added these next. 

RUNNING BOARDS. The run- 
ning boards are 246" thick to 
match the "thickness" of the 
fenders. After they're cutto size, 
sanding the ends will improve 
their fit against the fenders. 

TOOL BOXES. Next, I made a 
pair oftool boxes that fit over the 
rear fenders, see Step 13. To get 
a good fit, I cut the tool boxes a 
little wide (tall). Then once the 
arc was cut, the bottom edge was 
sanded until it fit just right. 

Note: Posterboard templates 
also work. Cut the templates to 
match the fenders. Then, use 
them to cut the tool boxes. 

RADIATOR DESIGN. The next 
thing I added was the radiator. 
Butit took a few tries to come up 
with the final design. 

Inthe first design, the radiator 
was part of the hood — but I 
didn’t like the exposed end 
grain. The next radiator was a 
plain block glued to the front. I 
scored lines for the grill, but this 
design wasn’t quite right either. 

I wanted to match the “style” 
of the old radiators. What I 
ended up with was a separate 
grill to fit inside the radiator. 
The grillis a row of dowels glued 
to a backing board, see Step 15. 

The outside ofthe radiator re- 
quires a little more than just cut- 
ting outthe shape. You also have 
to bevel the sides to match the 
taper of the front end. Then for 
the profile of the top of the radia- 
tor, you can use the hood as a 
pattern, see Step 14. 

Shop Tip: I glued on the axles 
now (Step 16) but only test fit the 
wheels. Then I removed them 
while adding the final details so 
the truck wouldn’t roll around. 
When the truck was complete, I 
glued the axle pins in the axles. 


Ëss 


RUNNING 
BOARD 


RADIATOR 
ASSEMBLY 


FRONT 
BUMPER 
(14" THICK) 


O 
Ne RUNNING 
BOARD 


12 Cut running boards to fit between the 
fenders. Then cut back boards to extend. 
T5" behind chassis. (Before gluing on these parts, 
sand ends to match the curve of fenders and 


round over the top, outside edges.) Glue on the 
back step (bevel mating edge to match chassis). 
Now cut out and glue the bumper in place. Then 
make windshield and attach with “instant” glue. 


NOTE: MAKE TOOL BOX 
FOR EACH SIDE 
OF TRUC 


Nne" 


Cut the tool boxes from an oversized 
blank. Draw an arc to match the rear 
fenders. Then, cut and sand it smooth. Trim the 
bottom edge for a tight fit and glue it in place. 


GRILL 
BACKING 


Lan 
DO RADIATOR 


DOWELS 


DS 


FIT AND SHAPE 
TO MATCH BODY 


1 To build the radiator, first tilt the blade 
to 10° and rip the ¥4"-thick workpiece to 


width, see detail. Then mark and cut the top an- 
gles to match the front of the chassis. 


NOTE: 
LENGTH OF 
AXLE ALLOWS 
Ya" OVERHANG 
ON EACH SIDE 
OF CHASSIS 


Alan 


Va" x 1a" 
SQUARE 


1 5 First, cut an opening in radiator. Then 

for the grill, glue Vs" dowels to an over- 
size backing board. When dry, cut to fit radiator 
opening. Then, glue radiator and grill to chassis. 


1 Now, cut the axles to size and drill a 
7/59 "-dia. hole in each end. Glue the axles 
to the chassis. Then add wheels. (You may want 


to wait until later to glue the wheels in, see text.) 
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> To cut the ladder 
rungs to a uniform 
length, use this sim- 
ple jig. First, ona} | 
piece of scrap cut a | 
groove that matches 
the diameter of the 
dowels. Then use a 
nail as a stop. 


LADDERS 


The ladders are the first pieces 
most people will want to pick up 
when they see this model. The 
extensions slide up and down 
just like the real thing. 

So how do these ladders 
work? Interlocking “dovetail 
rabbets” hold the sliding sec- 
tions together. The challenge is 
building both the legs and the 
rungs parallel so the ladders 
slide smoothly. 

LEGS. The two extension lad- 


CUT TWO LEGS 
FROM EACH BLANK 


FACE OF EACH LEG 
ders are really four individual 1 7 The legs of the extension ladders are cut 1 Now, cutthetwo blanksto length andrip 


ladders. You start with two over- from two ¥,"-thick, oversize blanks. two Vs"-wide legs from each one. Then, to 
sized blanks — four legs are Skim both edges of the blank with a dovetail bit, make sure the legs are oriented correctly, mark 
ripped from each blank. holding the pieces tightly against the fence. the top face of each leg with an “X”. 

RUNGS. The spacing between 
the ladder rungs isn’t critical. 
But what is important is that the 
two holes for each rung be 
drilled in exactly the same place 
on each leg. 

Icould have designed a jig to 
do this, but it wouldn't have 
saved any time or been any 
safer. Instead, I used a fence 
with a stop block, moving it for 
each set of rung holes, see Step 
19. And to help keep track of 
which end oftheleg was the top, 


I marked each leg with an "X". — ; 
LADDER ASSEMBLY. The trick 1 On one leg, mark the rung positions. Now cut dowels for the inner ladder 


with these ladders is to build the Then center an V/s"-dia. drill bit on the 2 rungs, see photo above. Dry assemble 
innerladderfirst,thenassemble workpiece and set the stop block. When drilling, the inner ladder (dovetail rabbets out), tapping 
the outer ladder around it, see keep the "X" face up and against the stop block. lightly with a mallet until the dowels are flush. 
Steps 20 and 21. 

Since there's no glue at this 
point, you don't have to worry 
that the two ladders will be stuck 
together. This way, you can get 
a smooth-sliding, custom fit — 
as long as the rungs have been 
cut to the exact same length. To 
ensure this, I made a simple jig, 
see photo above. Si 

The ladders stayed together EE APPLY “INSTANT” 
so well that I was tempted not to a= GLUETO ENDS 
glue them at all, but I did put a 
drop of quick-setting "instant" 


Vg"-DIA. DOWELS 
1"LONG 


ES 
d' 


KE 


RABBETS FACE IN) = 
glue on the end of each dowel. 49 Now cut 1/,-long rungs for outer lad- 49A) To hang the ladders, drill pilot holes for 


And to hang the ladders, I found der. Then dry assemble outer ladder Y" shoulder hooks. Then once the hooks 
some 1" shoulder hooks used with dovetails in, sandwiching the inner ladder. are screwed in place, hang the ladders (with the 
to hang jewelry and keys. When ladders slide smoothly, sand rungs flush. outer ladders against the sides). 
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WARNING LIGHTS 


> To bend the 
brass rods for the 
rails, build a 
form using Vj" 
dowels. The front 
dowels should. be 
21A" apart. Also, 
drill out a depres- 
HEADLIGHT sion forthe lights. L 


A 


TAILLIGHT 


The truck is basically complete. 
But I wanted a few details here 
and there that would really add 
character. So Ibrowsed through 
some mail order catalogs and 
explored a local hardware store. 

HEADLIGHTS. In a catalog I 
found some miniature wooden 
headlights. But they needed 
some work — alittle sanding to 
fit the curve of the fenders. 


OTHER LIGHTS. I also used a N 
even smaller headlights for the 2 3 Sand a slight curve on each headlight to 2 4 Neat, cut stems off taillights and flatten 
taillights and warning lights. I match the arcs of the fenders. Then glue bottom edges so they rest on back boards, 
on each headlight so that it’s centered on the 
fender and aligns with the radiator. 


had to modify these too. They 
had mounting stems that I didn't 
need, so I had to find a safe way 
to cut them off, see Step 25a. 

HAND RAILS. 342" brass rods 
became hand rails on back and 
warning light rails on top. To 
bend the rods uniformly, I came 
up with a form, see photo above. 

OTHER POSSIBILITIES. In the 
plumbing section of the hard- 
ware store, I even found rubber 
hoses and brass fittings for the 
nozzles, see photo on page 24. 

You can try to add more de- 
tails if you'd like. Butifyou want 
to save a little time, all the parts 
shown here are available in one 
kit, see next page. 


see detail. Then center taillights on back boards 
(even with back of chassis) and glue in place. 


2 Now, thread two lights onto a 6"-long 
brass rod and bend the rod, see photo 

above. Drill holes %4" deep on the sides and chas- 

sis. Finally, trim rails and glue them in place. 


2 5 For the warning lights, first glue lights 
ina block of scrap. Then drill 3⁄2" holes 

so the lights can be threaded onthe rails. Finally, 

cut lights from block with band saw, see detail. 


FIRE ENGINE RED 


WhenIwasakid, afire truck was 
always red. So I decided to add 
some color to one of the trucks I 
built. But I didn’t want to hide 
the beauty of the wood. Instead 
of painting the truck, I used a 
water-soluble aniline dye. Thisis 
a translucent finish that allows 
the wood to show through. 
ANILINE DYE. The aniline dye 
Iused comes asa powder. When 
dissolved in water, it's non-toxic, 
odorless, and nonflammable. 
But it's still a good idea to use 
rubber gloves when applying 


the dye. It'll really stain your 
hands. Note: For sources of ani- 
line dyes, see next page. 

Mix the powder in a glass jar. 
For the Fire Truck, I added 
about 1 ounce of water to V? tea- 
spoon of dye. 

APPLYING DYE. To apply the 
dye, I used a foam brush and 
gave the wood a liberal coat. 
Then as it dried, I brushed the 
dye out evenly. 

While it's wet, the wood will 
look like it has a top coat on it. 
Butas the wood dries, the color 


will change and become dull. 
Don'tletthis bother you. My red 
Fire Truck turned slightly or- 
ange as it was drying. After ap- 
plying the top coat, it returned to 
a deep, rich red. 


For a top coat, I sprayed on 
two coats of Deft Semi-Gloss 
Clear Wood Finish from an aero- 
sol can. (This is the same top 
coat I used for the Fire Truck 
that was left natural.) 


I 
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PROJECT SU Pirie Ka 
JELLY CUPBOARD FINISHES 
A hardware kit and tin We finished the Jelly 
panels for the Jelly Cup- Cupboard and the Silver- 


board are available sepa- 
rately from Woodsmith 
Project Supplies. This 
way you can buy the kits 


ware Tray by starting 
with a coat of wood 
sealer to help the pine 
absorb the stain evenly. 


you need. 
HARDWARE KIT. The 


GRANDMA'S PIE 


Then we stained the 
Jelly Cupboard with a 


hardware kit includes all 
of the basic hardware 
needed to build the Jelly 
Cupboard. (The tin is 
not included.) 

e (1) Maple Knob 

e (3) Steel Butt Hinges 

e (1) 38" Birch Dowel 

e (3) 4" Birch Dowels 


50/50 mix of Minwax’s 
Golden Oak and Colo- 
nial Maple. And the Sil- 
verware Tray with Early 
American. Minwax prod- 
ucts are available 
through retail stores and 
the catalogs below. 
After the stain dried, 


e (24) 1%" Fh Screws 
e (6) 134" Fh Screws 
W87-787-100 Jelly Cupboard 
Hardware Kit... we $8.95 
TIN PANELS/P: S. If you 
are interested in making 
punched tin panels for your Jelly 
Cupboard, you will wantto order 
the Tin Panel & Pattern Kit. In- 
cludes four unpunched tin pan- 
els (10" x 14"), instructions for 
aging and punching tin, and four 
paper copies of one panel de- 
sign. Note: Please specify which 
of the designs you want (see 


drawings above). 
W87-787-110 Tin Pattern & 
Panels Kit. uem $14.95 


SQUARE-CUT NAILS. On page 8 
we talked about using square- 
cut nails as an alternative when 


HEARTS ON A BLANKET 


We're offering these authentic 
4d (112" long) finishing nails. 
W87-1003-331 4d Square- 
Cut Finishing Nails... $4.50 bag. 


FIRE TRUCK 


A hardware kit to build the Fire 

Truck on page 24 is available 

from Woodsmith Project Sup- 

plies. (Note: Wood is not in- 

cluded with this kit.) 

e (1) Pewter Steering Wheel, 7" 
Dia., with zinc-plated axle nail 

(1) Y"'Clear Plexiglas, 1" x 3" 

e (8) Birch Dowels, V4" x 12" 

e (4) Spoked Wheels, 2" Dia. 

e (4) Axle Pins,742" Shaft 

e (4) 1?" Shoulder Hooks 

e (2) Large Headlights, 34" Dia. 

o (6) Taillights, 1⁄2" Dia. 


p the Jelly Cupboard. 


EYE 
forma 


| p and any GE 
sales tax. 


FRUIT BASKET 


DAISY SWIRL 


e (2) Brass Rods, 34?" x 12" 
e (1) Red Flexible Silicone Tub- 
ing (Fire Hose), 3 Feet Long 
e (2) Miniature Hose Nozzles 
W87-787-200 Fire Truck 
Hardware Kit.................... $16.95 
FINISH. We builttwo versions 
of the Fire Truck. The natural 
wood one (page 24) was sprayed 
with Deft Clear Wood Finish 
(Satin). It’s found at many stores 
and the sources listed below. 
The red one (page 30) was 
dyed with aniline dye, then 
sprayed with Deft. Woodsmith 
Project Supplies is offering 
Liberon Red Aniline Dye. It’s a 
powder that’s dissolved in water. 
W87-4001-180 Crimson 
Red Aniline Dye, 1 oz. .......$5.95 


we applied two coats of 

General Finishes’ Royal 
Finish (satin). Woodsmith Pro- 
ject Supplies is offering the 
wood sealer and Royal Finish. 
W87-4003-321 
McCloskey’s Stain Controller 
(Cea ie eet $5.95 pint 
W87-4003-602 Royal Finish 
Oil and Urethane Top Coat 
(Satin) aceon $9.95 quart 


COMPOUND MITERS 


On page 18 we mentioned that 
there’s a good booklet available 
with charts for setting up to cut 
compound miters. It’s called the 
"Woodworker's Guide to Com- 
pound Miters." 

This booklet is available from 
Bridge City Tool Works for 
$5.00. Phone 800-253-3332. 


MAIL ORDER SOURCES 


Similar hardware and supplies may be found in the following 


BY PHONE $ j 
em catalogs. Please call each company for a catalog or information. 
r For fastest service use our Toll s 5 @ — M 
e Tree Toys raftsman Service an eis 
Free order line. Open Monday 800. 843-4363 800-543-0367 800-843-3320 
through. Dn A :00 AM to Wheels Dowels, Dowels, Deft, Minwax Wood $ Kroni Un- 
'ewter Steering Wheel, punci in, Square- 
7:00 PM Central Time. Headlights, Taillights, Garrett Wade Cut Nails, Dowels, 
Before calling, have your | Shoulder Hooks Aniline Dyes Pewter Steering Wheel 
VISA, MasterCard, or Dis-| Constantine's Meisel Hard Tremont Nail Company 
cover Card ready. 800-223-8087 ‘800-441-9870 800-842-0560 ` 
Le Knob, SP Spoked Wheels, Dowels, Square-Cut Nails 
i Wheels, Dowels, De ` Wheel, Head: The Woodworkers’ 
1-800-444-7527 Aniline Dyes Zog Hien BESSE 
try Accents Woodworker's Supply Wood Knob, Spoke 
x 3 7 717-478-4127 300. 645-95 Wheels, Dowels, Stain 
Note: Prices subject to change Tin: Unpunched and ERE y Controller, Minwaz, 
after August, 1993. Prepunched Spoked Wheels 2 Royal Finish 
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Final Details 


Jelly Cupboard 


e al 


A Pinned lap joints make the door of this Jelly Cupboard strong, 
yet easy to build. The tin panels are punched by hand with an 
awland hammer. Six different “country” patterns are available. 


Silverware Tray 


A In the kitchen, this Silverware Tray with splined compound 
miter joints can be used to hold fruit. Use it in the shop and it’s 
atote for carrying around small hand tools and hardware. 


Woodsmith 


E ` 
P ` 


A The cupboard has many authentic details. 
Like a small maple knob that turns a "flip- 
per” for locking the door closed. 


Fire Truck 


A This ladder is just one of the details on our 
model Fire Truck. Sliding dovetails hold the 
two sections together and allow it to extend. 
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Shop Apron 

This is one shop apron that can 
stand up to hard use. It's made from 
heavy-duty, 18 oz. cotton canvas. 
The edges are reinforced with white 
canvas piping that's sewn with nylon 
thread. All the stress points are 
reinforced with bar tacking. 

The Woodsmith Shop Apron has 
three deep pockets at waist level and 
three chest pockets across the top. 
It's hunter green with a white 
Woodsmith logo. One size fits all. 


Shop Apron 

B32701220125 55.» eres $14.95 

0096 Satisfaction Guarantee 
if for any reason you're not completely 
satisfied with anything you purchase from 
Woodsmith Project Supplies, just return 
itforareplacementora full 100% refund, 
whichever you want. No questions asked. 


Woodworker’s 
Rule No. 602 


This handy pocket size rule (6" x 
34") is ideal for double checking 
measurements and setting the 
depth of a cut. Numerals are 


positioned vertically in the center 


of the scale for easy reading from 


both edges. The black graduation 


Woodworker’s 
Rule No. 121 


This is an exceptional 12" rule — 
designed just for woodworkers. The 
front can be read left-to-right or 
right-to-left. On the back is a 
center-finding scale and a 142" 
scale. The rule is finished with a 
special seven-step process that 
creates a non-reflective satin finish 
so it's easy to read in any kind of 
light. The black graduation marks 
are photochemically etched into 


marks are etched into the body. the tempered steel body. 

Woodworker's Rule No. 602 Woodworker's Rule No. 121 

B3-701-116. ..........$9.95 LTE eege $16.95 
Specifications: Specifications: 


Woodworker's Rule No. 602 
Hardened steel, Rockwell 52, C-scale. 
Photochemically etched markings. 


Graduations (fr.) . . . 46" Vertical Reading 
(Left and right edges read the same.) 
Graduations (bk.)...42" Vertical Reading 
(Left and right edges read the same.) 


Woodworker’s Rule No. 121 
Hardened steel, Rockwell 52, C-scale. 
Photochemically etched markings. 


Aen atl ees sss wes 12" 
Widths s sss Gig merces 1" 
ÉL Bic EE 0.040" 
Graduations (front). . Vis" Left-to-Right 
abate ee OR M6" Right-to-Left 
Graduations (back). . V4?" Left-to-Right 
Me Stade ere tes RUE M6" Centering 


Master Try Square 


A try square that’s just the right size 
— large enough to lay out a line 
across most boards, yet small enough 
to fit comfortably in your shop 
apron pocket. 

The blade is solid brass alloy, 
61" long and 14" wide. It's 
guaranteed square within 0.002" for 
the length of the blade and on both 
sides of the blade. The handle is 


North American Juaram wood. 
Master Try Square 
B3-701-102. ......... $44.95 
Specifications: 


Master Try Square 

Accuracy: Guaranteed to be accurate 
inside and outside within 0.002" over the 
length of the blade. 


IS Eel Seer eee enn Juaratm wood 
«Blade ees en Solid brass alloy 
Blade Length. . . 644" (Outside handle) 
Blade Length. . . . 546" (Inside handle) 
Blade Width. en 14" 


Using the Woodworker’s 
21 


Rule No. 1 


Ka 

| | 

tips | 

L^ Vm 
* This rule is especially handy when 
setting a table saw rip fence. With a Left- 
to-Right and a Right-to-Left scale with 
identical markings opposite each other, 
there's no way to read it wrong. 


+ To use the Center-Finding Scale, align 
the rule so the same measurement appears 
on the left and right side of the “0”. Then 
the "0" indicates the exact center of your 

workpiece. 


* To measure the exact width of a board, 
hold a block of wood against one edge 

and push the end of the rule against the 
block. For precise measurement, use the 


Vi" scale on the back of the rule. 


Corduroy Cap 

Keep the sun out of your eyes 
and the sawdust off your hair 
with the Woodsmith Cap. Made 
from heavy corduroy, it's ideal 
for both summer and winter 
wear. Embroidered with the 


Woodsmith logo. 
U.S.A. One size 


Made in 
fits all. 


Available in three colors. 


Corduroy Cap 


B3-701-401 Red. . .. . $7.95 
B3-701-402 Blue. . . . $7.95 
B3-701-403 Green. . . $7.95 


Woodsmith. 
Custom Binder 


This handsome binder has all the 
features you expect to find in a quality m. 
binder: 

* Pocket inside for storing notes. 

* Sheet lifters to protect your issues. 

+ Padded leather-like vinyl cover. 

* Clear label sleeve for issue numbers 
on spine. (Pre-printed and blank 
labels included.) 

* The Woodsmith logo gold-embossed 
on the front cover and on the spine. 


Coffee Mug 


For office, shop, or kitchen table, this 
heavy ceramic cup holds 10 oz. of 
coffee or your favorite beverage. The 
Woodsmith logo is silk-screened on 
both sides of the cup. 


Each mug comes individually boxed. 
It makes a great gift for any 
woodworker. The Woodsmith mug is 
available in two colors: hunter green 
with tan logo, or egg-shell white with 
green logo. 


Coffee Mug 

B3-701-301 Green. . .... . $4.95 . 

B3-701-302 White. . .. . . . $4.95 B3-701-910 Standard Binder. ...$7.95 (Order 2 or more binders and 
ee B3-701-920 Extra Large Binder. $8.95 ^ take $1 off the price of each.) 


The Woodsmith Custom Binder 
is available in two sizes: 
Standard: 1" snap rings that 
hold 1 year's issues. 

Extra Large: 114" snap rings 
that hold 2 years’ issues. 


Order By Phone: 
Toll Free: 1-800-444-7002 
PROJECT SUPPLIES Hours CST: (Mon - Fri) 7AM - 7PM 
x Order By Mail - Send to: 
Remove label from front cover and place here. P.O. Box 842 


(Correct if necessary.) 


If label is missing, fill in No. 3 below. Fill Out Order Form Below: 


Des Moines, IA 50304 


Item No. Item Description 


PriceEah | Total Price 


Me ec GH 
Home Business 
May we please have both telephone numbers so that we may 
reach you with any questions about your order — Thank you! 
E) Ship To: 
(It different Recipient's Name 
from above 
label, or Company Name (if applicable) 
if label i Ee n; 
missing.) 
Address Apt. No. 
Is this a gift? City State Zip 
Yes ONo ( ) 
Phone No. at this address 
Mendes 
| | e SET Total* 
4 Method of O Personal Check C Money Order Enclosed eo Packing, Shipping, & Shipping & ES 
Payment: Payable to Woodsmith. unen Guaranteed Delivery Charges Handling 
OCharge to my credit card: (Circle one) LESE Merchandise Totale Add: 
f ta Eck MK eset E ES $3.50 
E l i] EH SIE 
Account No. (fill in all digits shown on your card) — uS D co Rd md EO MSN 
Sete TES. 27 END T IRE inh i dise toit 
Prices effective through 07/93. 
Expiration Date Signature required if using credit card. 3 KEY: W34A-01FF 


